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Description 

This invention concerns signalling devices employ- 
ing line of sight radiation, and more especially, but not 
exclusively, to infra red transmitters and receivers of the 
kind that are designed to communicate using coded sig- 
nals. 

Such devices have particular application in circum- 
stances where relatively short range line of sight com- 
munication is appropriate, and avoid disadvantages in- 
herent in, for example, radio communication or the use 
ol cables. They do have the disadvantage, however, that 
signal communication is interrupted when there is no di- 
rect line of sight between transmitter and receiver. 
Where relatively short range communication is involved, 
it has been proposed to overcome the latter disadvan- 
tage by providing infra red reflectors or repeaters to en- 
able transmission via an indirect path. This presupposes 
however that the path or paths of transmission can be 
planned In advance and does not allow for possible ran- 
dom interruption of signal paths. 

It is accordingly an object of the present invention 
to provide an improved means of line of sight signal 
transmission that is less susceptible to failure as a result 
ol random blockage of signal paths and that Is therefore 
usable in systems of a kind that has hitherto required 
the use of radio or direct cabling. 

One known communication system, for example, 
makes use of a communication link lor polling a number 
ol hand held keypad devices used in gathering opinions 
from delegates at meetings. 

At such a meeting, each delegate is equipped with 
a hand held keypad. The presenter displays a question 
on a video screen and the delegates enter their re- 
sponse on their keypad. Each keypad responds toa dif- 
ferent address and as the controlling computer polls the 
keypad addresses they each return their delegate's re- 
sponse. 

Such a system uses serial bi-directional commum- 
ications over cables. Most conferences are held in ven- 
ues which do not provide group response systems so 
that such a system would be hired in for the duration 
and installed on a temporary basis. The installation of 
such a system is labour intensive in view of the require- 
memt tor the provision of cabling, and thus a system that 
avoided the use of cables would provide a significant 
advance on the state of the art. 

DE-A-2431 937 discloses the use of devices based 
on radiation (i.e., non-cabled) in the environment of an 
audience polling system, wherein 'line-of-sighf radia- 
tion is employed in conference rooms or the like. How- 
ever, those devices cannot be used both as transmitters 
and as repeaters. 

WOA-91 07028 discloses an arrangement wherein 
a plurality of repeaters are arranged to provide line-of- 
sight communication between a transmitter and a re- 
ceiver located within a given area. The repeaters act as 
passive repeaters of pulses of radiated energy, and are 



arranged to incorporate a lock-out period wherein each 
repeater is disabled for a predetermined period of time 
following its response to a received pulse. Such an ar- 
rangement enables line-of -sight propagation of a pulsed 

5 signal via a plurality of possible propagation paths, with- 
out ambiguity caused by a repeater responding to a 
pulse that it has already transmitted. In such an arrange- 
ment, however, the repeaters, which are Intended to be 
arranged at a fixed spacing, act merely passively to 

}0 propagate radiation between dedicated transmitters 
and receivers. 

US-A-5 099346 describes a system for the propa- 
gation of line-ot-sight radiation between devices that 
can receive and transmit in alternative modes in which 

is they act either as originating transmitters, or as passive 
repeaters of a signal transmitted by another device. In 
this system, however, for a device to ad as a repeater 
it is necessary for a p redetermined signal path to be es- 
tablished so that the repetition ol signals is via a defined 

20 path through a network. For the device to operate, a rel- 
atively complicated communications protocol is there- 
fore required. 

The present invention provide© a polling system 
employing line-of-sight radiation, and a device operating 

25 in both a transmitting mode and a repeating mode tor 
use therein, as respectively set out in claim 5 and claim 
1. 

Further preferred features of the invention will be- 
come apparent from the dependent claims taken in con- 
30 junction with the following deecription. 

The invention is illustrated by way of example in the 
accompanying drawings, in which: 

Figure 1 Is a plan view illustrating one arrangement 
of signal transmission system according to the inven- 
ts tion, 

Figure 2 is a timing diagram illustrating the opera- 
tion of system as shown in Fig.1 . 

Figure 3 is a circuit diagram of a repeater of the sys- 
tem of Fig. 1, and 

40 Figure 4 is a plan view in diagrammatic form of a 
hand held keypad/repeater unit. 

Figure 1 shows a typical seating plan of a room con- 
taining a polling system of the kind described above and 
embodying a signal transmission system according to 

45 the invention utilising infra red links to eliminate the ca- 
bling of the known system. Keypads are shown in four 
regions labelled B, C, D, and E. A transceiver A for poll- 
ing the keypads is shown in the top right hand comer of 
the room and the regions indicate the general progres- 

50 sbn of telecommunications using the proposed repeater 
method. The polling command and keypad address first 
emanate from A and act directly with region B. Region 
B repeats the signals to region C and so on to region D 
and then region E. The keypad that is being polled, lets 

55 say In region E then radiates Its signal to region D which 
repeats it to region C and so on back to the transceiver 
A. 

The key factors to be considered, to make this 
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method successful, are feedback loops and propagation 
delays. 

Figure 2 shows a timing chart with the transceiver 
signal A being successively delayed through each re- 
gion Bl in region B. C1 in region C, D1 in region D, El 
in region E at times t1 , 12, t3, 14 and t5. 

To prevent feedback loops, each repeater has a 
lockout period B2, C2, D2, E2 which is initiated by a re- 
ceived pulse. Looking at figure 2 keypads in region B 
could be retriggered by keypads in region D. To prevent 
this the receiving circuit in B is disabled for the lockout 
period B2. 

This strategy works provided that there are not so 
many propagation stages that keypads could be produc- 
ing pulses alter the lockout period as shown by X1 in 
figure 2. 

However as such a key pad would be out of range 
of keypads that have ended their lockout period this 
would not be a problem. The lockout period may, for ex- 
ample, be only 4 to 10 times the propagation delay. 

Figure 3 shows how the repeater is implemented 
using standard electronics techniques. 

The received signal at the diode detector A is am- 
plified and differentiated B. The signal is passed through 
a comparator C with its threshold C1 set above noise 
levels. The output pulse is then retimed by monostable 
D to produce a signal for repetilion. The lockout monos- 
table E is also triggered by monostable D. Monostable 
E disables monostable D during the lockout period. 

The lockout period is less than or at most equal to 
the interval between consecutive pulses of a coded sig- 
nal. As shown in Fig. 2 the lockout period B2 ends at 
time t6 before the next pulse of transceiver signal A at 
time t7. Each keypad thus recognises the individual 
pulses originating from the transceiver whilst ignoring 
repetitions of the same pulse. 

Whilst repeating the transmitted pulses each key- 
pad also decodes the signal via the microprocessor 
shown in Fig. 3 to determine whether its own address 
has been transmitted and it should transmit a response 
to the poll. Such a response includes data input manu- 
ally via the keypad and stored by the microprocessor as 
is conventional in the known systems referred to above. 

When a keypad is transmitting its delegate's re- 
sponse it changes from repeater mode to originator 
mode using the mode control line and mode switch F. 
After it has completed its transmission the keypad re- 
turns to repeater mode. 

In the illustrated embodiment the normal non-re- 
turn-to-zero (NRZ) serial data format of the microproc- 
essor is converted to return -to-zero (RZ) serial data for- 
mat for transmission. This improves the integrity of the 
signal once it is converted into pulses. The RZ signal is 
likewise converted to NRZ at the input to the microproc- 
essor. 

Advantageously each keypad has IR detectors and 
emitters on its sides as well as the front edge. Such an 
arrangement is shown in Fig. 4, wherein IR detectors 



are illustrated at 10 and emitters at 11. This allows the 
signal to pass across a row of delegates sitting next to 
each other. In addition to keys 14 for manual input, the 
keypad may also have a microphone 12 which transmits 

5 using infra red and preferably also the repeater method. 
In the latter case the mode switch F will be set to origi- 
nator mode upon use ol the microphone, for exemple, 
in response to actuation of a transmission bulton 1 3 as- 
sociated with the microphone. The keypad is held up to 

io the speaker's mouth when it is being used, hence the 
importance of sidelooking transceivers which retain 
their general sideways view when the keypad is held like 
this. It will be appreciated that alternative means may 
be provided for the reception of microphone signals. 

is such as dedicated IR receivers at the ends of each row 
ol seating. 

Claims 

20 

1. A device for use in an audience polling system, 
comprising a portable hand-held unit including a 
key pad (14) lor the entry of data, a microprocessor, 
a radiation transmitting means (11), and a radiation 
25 receiving means (10), the said microprocessor be- 
ing programmed to respond to a pulse-modulated 
signal received by said radiation receiving means 
(10) and to cause a pulse-modulated signal to be 
transmitted by said radiation transmitting means 
oo (1 1), the pulse modulation in each case comprising 
signal pulses spaced by at least a predetermined 
interval of time that is greater than a predetermined 
multiple of the duration of a signal pulse, said device 
further comprising a mode switching means (F) con- 

35 trolled by said microprocessor for setting said de- 
vice either in a repeating mode in which pulses re- 
ceived by said radiation receiving means (10) are 
caused to be repeated by said radiation transmitting 
means (11 ) or in a transmitting mode in which data 

<o entered via the keypad (14) and.stored.by the mi- 
croprocessor is caused to be transmitted as an orig- 
inal pulse-modulated signal and any received puls- 
es are ignored, and the arrangement being such 
that the microprocessor is arranged to store a 

<s unique address identifying the particular device, 
and that when in the repeating mode, upon receipt 
ot each pulse of a said signal, the receiving means 
is disabled for a predetermined period of time great- 
er than a multiple of the duration of the pulse trans- 

so mitted by said transmitting means (11) and less than 
said predetermined interval, whereas, upon receipt 
o1 a polling signal transmitted by a polling transceiv- 
er and containing said unique address, said polling 
signal is recognised by said microprocessor and the 

ss said mode switching means (F) Is actuated to set 
the device in said transmitting mode in order to re- 
turn an answer signal to said polling transceiver 
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2. A device according to Claim 1, including a micro- 
phone (15) for generating an original signal, and 
means arranged to set said device as a transmitter 
of the microphone signal when said microphone is 
in use. 

3. A device according to Claim 2, wherein said radia- 
tion receiving and transmitting means comprise a 
plurality ot radiation receiving (1 0) and transmitting 
(11) elements at least some of which are located on 
one or more side edges of the device so that radi- 
ation can be transmitted sideways along a row of 
such devices when held in an upright position for 
use as a microphone. 

4. A device according to Claim 3 further comprising 
said transmitting and/or receiving elements along a 
front edge of the device, when laid at rest. 

5. An audience polling system comprising a plurality 
of devices as claimed in any one of Claims 1 to 4 
and a transceiver (A,Fig.1) arranged to poll said de- 
vices by transmitting for each device a pulse-mod- 
ulated signal containing the unique address thereof 
and storing the signal returned by each respective 
device, the arrangement being such that the said 
plurality of devices are arranged in a given area to 
provide a plurality of line-of-sight radiation propaga- 
tion paths from said transceiver (A) via a plurality of 
said devices acting as repeaters to further ones of 
said devices at boundaries ot said area and that the 
longest propagation path and the response time of 
each device when acting as a repeater Is such that 
all repeaters in said longest path will have respond- 
ed to a given pulse from said transceiver within the 
said predetermined period of time during which the 
receiving means is disabled. 



PatentansprOche - - 

1 . Vbrrichtung zur Verwendung in einem Audrtoriums- 
Abstimmungssystem, mit einer tragbaren Einheit, 
die in der Hand gehalten werden kann und ein Ta- 
stenfeld (14) zur Eingabe von Daten, einen Mikro- 
prozessor, eine Strahlungssende-Einrichtung (11) 
sowie eine Strahlungsemplangs-Einrichtung (10) 
umfaflt, wobei der Mikroprozessor programmiert 
ist, urn auf ein putsmcduliertes Signal anzuspre- 
chen, welches von der Strahlungsempfangs-Ein- 
richtung (10) empfangen wind, und zu bewirken, 
daft ein pulsmoduliertes Signal von der Strahlungs- 
sende-Einrichtung (11) gesendet wird, wobei die 
Pulsmodulation in jedem Fail Signalpulse umfaGt, 
die mhdestens um ein vorbestimmtes Zeitintervall 
voneinander getrennt sind, das grdBer ist als ein 
vorbestimmtes Vielfaches der Dauer eines Signal- 
pulses, wobei die vbrrichtung ferner eine Modus- 



umschalt-Einrichtung (F) aufweist, die von dem Mi- 
kroprozessor gesteuert wird, um die Vbrrichtung 
entweder in einen Wiederhol modus, in wetchem 
von der Strahlungsempfangs-Einrichtung (10) 

s empfangene Pulse von der Strahlungssende-Ein- 
richtung (11) wiederholt werden, oder in einen Sen- 
demodus versetzen, in welchem mittels des Tasten- 
leldes (14) elngegebene und mittels des Mlkropro- 
zessors gespeicherte Daten als ein original-puts- 

10 moduliertes Signal gesendet werden und alle emp- 
fangene Pulse ignoriert werden, wobei der Mikro- 
prozessor ausgelegt ist, um eine einzige Adresse 
zu speichem, welche die spezielle vbrrichtung 
identifiziert, und wobei in dem Wiederholmodus 

is nach dem Empfangen eines jeden Pulses eines sol- 
chen Signals die Empfangseinrichtung fOr eine vor- 
bestimmte Zeitdauer gesperrt wird, die grdBer als 
ein Vielfaches der Dauer des von der Sende-Ein- 
richtung (11 ) gesendeten Pulses und kleineralsdas 

20 vorbestimmte Intervall ist, wohlngegen nach dem 
Empfang eines Abstimmungssignals, welches von 
einem Abstimmungs-Sende-Empfanger gesendet 
wurde und die einzige Adresse enthalt, das Abstim- 
mungssignal von dem Mikroprozessor erkannt wird 

25 und die Modusumschatt-Elnrlchtung (F) betatigt 
wird, um die vbrrichtung in den Sendemodus zu 
versetzen, um ein Antwortsignal an den Abstim- 
mungs-Sende-Empfanger zurOckzusenden. 

30 2. vbrrichtung gemaft Anspruch 1 , umfassend ein Mi- 
krophon (15) zum Erzeugen eines Originalsignats 
und eine Anordnung zum Einsetzen der Vbrrichtung 
als Sender fOr das Mikrophonsignal, wenn das Mi- 
krophon in Gebrauch ist. 

35 

3. Vorrichtung gemaB Anspruch 2, wobei die Strah- 
lungsempfangs- und die Strahlungssende-Einrich- 
tung eine Mehrzahl von Strahlungsempfangs- (10) 
und -sende-(11) Elemente autweisen, von denen 

40 mindestens einige auf einer oder mehreren Seiten- 
flachen der Vorrichtung angeordnet sind, so da8 
Strahlung seitwart6 entlang einer Reihe 6olcher 
Vorrichtungen ubertragen werden kann, wenn die- 
se in senkrechter Stellung fur die verwendung als 

45 Mikrophon gehalten werden. 

4. Vorrichtung gemaB Anspruch 3, ferner verse hen mit 
Sonde- und/oder Empfangs-Elementen entlang ei- 
ner Stirnseite der Vorrichtung, wenn diese in Nicht- 

50 benutzung abgelegt ist. 

5. Auditor! urns- Abstimmungssystem mit einer Mehr- 
zahl von Vorrichtungen gemaB einem der Anspru- 
che 1 bis 4 und einem Sende-Empfanger (A, Fig. 

55 1 ), der vorgesehen ist, um die Vorrichtungen mittels 
Sendens eines putsmodulierten Signals, das die 
einzige Adresse der jeweiligen vbrrichtung enthalt, 
an jede Vorrichtung und Speichem des von jeder 
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Vorrichtung empfangenen Signals abzufragen, wo- 
bei die Mehrzahl von Vbrrichtungen in einem vor- 
geg8benen Bereich angeordnet sind, urn fur eine 
Mehrzahl von Sichtlinien-Strahtungs-Ausbreitungs- 
wegen von dem Sende-Empf anger (A) zu sorgen, 
wobei eine Mehrzahl der Vorrichtungen als Wieder- 
holer-Eririchtungen fur weitere der Vbrrichtungen 
an den Grenzen des Berelchs wirken, sowie daO 
der langste Ausbreitungsweg und die Ansprechzeit 
einer jeden Vorrichtung, wenn sie als Wiederholer- 
Einrichtung wirkt, derart ist, da3 aile Wiederholer- 
Einrichtungen in dem langsten Weg aut einen vor- 
gegebenen Puis von dem Sende-Empfanger inner- 
halb der vorgegebenen Zeitdauer ansprechen, 
wahrend welcher die Empfangs-Einrichtung ge- 
sperrt ist. 



Revendications 

1. Dispositif destine a etre utilise dans un systems 
d'inlerrogation d'une assistance, comprenant une 
unite a main portable comprenant un clavier (14) 
pour I'entree de donnees, un microprocesseur, des 
moyens d'emission d'un rayonnement (11) et des 
moyens de reception du rayonnement (10), led it mi- 
crop roc esse ur etant programme" pour repondre a 
un signal module en impulsion recu par lesdits 
moyens de reception de rayonnement (10) et pour 
faire qu'un signal moduli en impulsion soit emis par 
lesdits moyens demission d'un rayonnement (11), 
la modulation en impulsion comprenant dans cha- 
que cas des Impulsions de signaux espacees d'au 
moins un intervalle de temps predetermine supe- 
rieur a un multiple pr6d6termin6 de la duree d'une 
impulsion de signal, ledit dispositif comprenant en 
outre des moyens de commutation de mode (F) 
commandes par ledit microprocesseur pour placer 
ledit dispositif, sort dans un mode de repetition dans 
......... lequeUes impulsions recues par lesdits moyens de 

reception d'un rayonnement (10) sont amenees a 
etre repetfies par lesdits moyens Remission de 
rayonnement (11), soit dans un mode d'emission 
dans lequel les donnees entrees par I'intermediaire 
du clavier (14) et stockees par le microprocesseur 
sont amenees a etre emises en tant que signal ori- 
ginal module en impulsion et dans lequel toutes les 
impulsions recues sont ignorees, I'agencement 
etant tel que le microprocesseur est agence" pour 
stocker une adresse unique identifiant le dispositif 
particulier et que. lorsqu'ils sont dans le mode de 
repetition, lors de la reception de chaque impulsion 
d'un tel signal, les moyens de reception sont rendus 
inactifs pendant une periode de temps predetermi- 
ned superieure a un multiple de la duree de I'impul- 
sion emise par lesdits moyens d'emission (1 1 ) et in- 
ferieure audit intervalle predetermine, tandis que, 
lors de la reception d'un signal d'inlerrogation emis 



par un emetteur-recepteur d'interrogation et conte- 
nant ladite adresse unique, ledit signal d'interroga- 
tion est reconnu par ledit microprocesseur et lesdits 
moyens de commutation de mods (F) sont action- 
5 nes pour placer le dispositif dans ledit mode d'emis- 
sion afin de renvoyer un signal de reponse audit 
emetteur-recepteur d'interrogation. 

2. Dispositif selon la revendication 1, comprenant un 
w microphone (15) pour produire un signal original et 
des moyens agences pour placer ledit dispositif en 
tant qu'emetteur du signal du microphone lorsque 
ledit microphone est en service. 

is 3. Dispositif selon la revendication 2, dans lequel les- 
dits moyens de reception d'un rayonnement et les- 
dits moyens d'emission d'un rayonnement com- 
prennent une multiplicite d'elemente de reception 
(10) et d'emission (11) d'un rayonnement dont au 

20 . molns ce rtalns d'entre eux sont situes sur un ou plu- 
sieurs bords tateraux du dispositif de tells sorts que 
le rayonnement peut etre emis lateralement le long 
d'une rangee de tels dispositif s lorsqu'ils sont tenus 
dans une position verticals pour etre utilises comme 

25 microphones. 

4. Dispositif selon la revendication 3, comprenant en 
outre lesdits elements d'emission et/ou de recep- 
tion le long d'un bord frontal du dispositif, lorsqu'il 

30 est au repos. 

5. Systeme d'interrogation d'une assistance compre- 
nant une multiplicite de dispositifs selon rune quel- 
conque des revendications 1 a 4 et un emetteur- 

35 recepteur (A, figure 1) agence pour interroger les- 
dits dispositifs en 6mettant pour chaque dispositif 
un signal module en impulsion contenant son 
adresse unique et en stockant le signal renvoye par 
chaque dispositif respectif, I'agencement etant tel 

40 _ que ladite multiplicite de. dispositifs sont disposes 
dans une zone donnee pour procurer une multipli- 
cite de trajets de propagation du rayonnement en 
visibility directe en provenance dudit dmetteur-re- 
cepteur (A) par I'intermediaire cfune multiplicite" 

45 desdits dispositifs agissant en tant que repeteurs 
jusqu'a certains autres desdits dispositifs aux fron- 
tiers de ladite zone et que le trajet de propagation 
le plus long et le temps de reponse de chaque dis- 
positif lorsqu'il agit en tant que repeteur sont tels 

50 que tous les repSteurs dans ledit trajet le plus long 
auront repondu a une impulsion donnee en prove- 
nance dudit 6metteur-n5cepteur a I'interieur de la- 
dite periode de temps predate rminde pendant la- 
quelle les moyens de reception sont mis au repos. 
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FIGURE 4 
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